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ABSTRACT 

A Study examined the relative comprehension^ ^ 
difficulty and the influence of reader and text characteristics on 
reading comprehension for texts presented in traditional print or on 
the microcomputer screen. Two urban samples of mixed ethnicity were 
used, 95 low reading level high school students (grades 9 through 12) 
and_il2 high ability eighth grade students. Students read two types 
of text: Xl) text that dissemihatGd information and required recall 
or inferences and (2) text requiring written responses to specific 
directions^ Each subject read one type of text passage. presented 
either on paper or on microcomputer screen . Students also completed a 
questionnaire that measured their interest in arid experience with the 
type of readingtasks they performed arid elicited their subjective 
evaluations of the text. In the high ability eighth grade sample, 
results for media and reader character istics (iriterest arid 
experiehce)_showed_no significant differences for ariy variable. In 
the high school sample, however, t microcomputer group fared 
significantly better thantheprint group on compreherisiori^ arid males 
using microcomputers comprehended better than females ori the 
direction followihgtask.inboth media, strong readers found the 
texts easier to read and found it easier to go from the readirig 
passages to their answer sheets than did weak readers. Most 
microcomputer users reported no difficulties in keeping their places 
on the computer screen^ but a quarter said that the screen hurt their 
eyes^ These results support presentation of curriculiun materials 
either medium. (SKC) 
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Qbj ectives 

This study examined: 1) the relative difficulty of reading 
comprehension when presented in traditional print or on the microcomputer 
screen^ and 2) the influence of other reader and text characteristics 
on reading comprehension in the two media. 
Background 

An important issue in the use of micrbcbmputers for classroom 
instruction is whether reading from the computer iribriitbr is more difficult 
than from the prihted page. Since reading cbiripreherisibri is a function 
of several clusters of factors, sUch as text characteriistics , reader 
characteristics and huiriari-f actors cbrisideratibris , it is possible that 
the ihteractibh bf these factors may be different when either print or 
micrbcomputer modes are employed. Research studies report some ambiguity 
concerning this question. Muter, Latrembuille & TreUrriiet (1982) and 
Hanson^ Doring S Whitlock (1978) fbuhd time diffeterices favoring print 
between the tvb media, vThile Heppher, Anderson, FarstrUp & Weiderman (1985) 
reported that reading perfbririahce was better with print than when Using 
the computer monitor. In two earlier studies the present aUthbrs (Fish & 
Feldmann^ 1987) found no time differences when using samples bf graduate 
students but in one case found a comprehension difference favbririg print* 
vSen very difficult text was used. Use bf easier text prbduced nb - 
comprehension differences between the media. Similarly, ambiguities werie 
reported concerning the role of reader characteristics in comprehension 



(Reinking 6c Schreiner, 1985; Heppner et. al, 1985). 
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Hethbd 

the present study was based on the previous two studies but used junior 
high school and high-school students in order to examine the effects of the 
two media on a wider range of reading abilities. As in the other studies; 
there were two types of reading text, both wommonly used in classroom in^- 
struction: (1) informational text that disseminates information and requires 
recall or inference-making and (2) text that requires following directions 
by completing a specific series of written responses. Reader characteristics 
were: i) reading competence as measured by statewide achievement tests, 

2) students' interest in and experience with Xsadln^ in^ either print or on 

_ §_sL^ell as their est ima tip of _ the difficulty of the t^isW^ 

the computer /\ and 3) a pre and post-self-efficacy rating on the reading 

task presented. In addition, students completed ^ checklist to select 
possible text and media characteristics that might have influenced the 
ease or difficulty of the comprehension task; These characteristics 
included vocabulary, sentence length, opportunity to reread, and legibility. 

Two samples were used in this study. One included 95 students in 
grades 9 through 12 attending two large urban high schools. The other was 
112 8th graders from an urban junior-high school. Both samples had a 
diverse ethnic mix, Hispanic, Asian, Black and others. The reading scores 
of the high-school students ranged from 4.5 to 12.5 with a mean of 7.1> 
whereas the junior high school scores ranged from 5.1 to 12.5 with a mean 
of 10.5. As is evident^ the high-school students were markedly below grade 
levels while the junior high school students had reading scores surpassing 
their grade level, in the high-school sample students from seven English 
and Reading classes were assigned to one of four groups, having either a 
print information, microcomputer information^ print directions or micro- 
computer directions task. Students in the microcomputer conditions worked 
in an Apple lie lab with monitors having \>;hite print on a green background; 
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These students were enrolled in classes using the micrdcbiripiiter each week. 

Similarly^ the student subjects in the junior high school had been enrolled 

in ihicrbcomputer classes frbiri the beginning of the year arid also used 

_______ _ _ . 

Apple lie computers. The sample was drawn from six classes in the junior 

high school . 

For the reading tasks, the irif brihat iohal material in both settings 
cbnsisted of three passages of between 150-250 words, each followed by 
three td six multiple-choice questions. These were taken from outdated 
reading achievement tests. The directional material required subjects tb 
read and follow iristructibhs such as buying concert tickets or making 
several bank transactions. 

The post questionnaire asked all students to identify text and media 
characteristics that made the reading easy or difficult for them. While the 
print group had 11 questions, the microcomputer group had 7 additional 
questions specifically related to human factors such as reading from a monitor. 
Data Analysis 

For the primary analyses, that is, the effects of the two media on two 
kinds of reading material, a series of ANeOVAS, using the reading competence 
measure as thiB covariate, were performec^ with the assigned medium condition 
and sex as independent variables. In addition, the effects of reader 
characteristic^ such as interest in and experience with the assigned medium 
and pre - and pbst- self-efficacy ^were analyzed using ANOVAS. Two subsamples 
were selected^ that is, strong readers from the junior high school sample 
(on or above grade level in reading) ^ and weak readers from the high schbbl 
sample (below grade level in reading). A profile bf the media and text 
char-acteristics perceived by students to have hindered or enhanced the reading 
task was drawn from these subsamples. 
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In the primary analyses (ANCOVAS) for the juhibr-high school sample ^ 
results for media and reader characteristics sh ow that there were no 
sighifi cant differences for either comprehension or directions for media 
or sex. There were also no significant d-ifferences for reader characteristics^ 
that is, interest or experience^ or perception of task difficulty or 
pre-ef f icacy . However, for post-efficacy on the directions task^ those who 
were radst efficacious got higher scores under both print and microcomputer 
conditions. There was a significantly lower post-efficacy score for the 
total sample (t = 2.15, p = .03); closer inspection revealed • that the 
efficacy drop was greatest for the print comprehension group. 

The ANCOVA for the high school sample revealed that the micrdcdmpu ter 
group did significantly better than the print group on comprehension (F 5, 37, 
p = .02). For directions there were no main effects, but there was an 
interaction between medium and sex , with the boys in the microcomputer group 
performing significantly better than the girls. There were no significant 
differences by sex or group for the reader characteristics (experience or 
interest) for either of the two reading tasks. Students' perception of 
the potential difficulty of the task was not related to scores on thp two 
tasks nor were * the pre- and post-efficacy ratings. 

. Looking at the responses of the weak readers to the tsxt characteristics 
questions, 25 to 36 percent identified vocabulary, concepts, and questions 
as difficult v^iie 27 to 38 percent found those three areas to be easy. in 
the strong reader sample 5 to 25 percent found vocabulary, concepts , and' 
questions hard, while 61 to 80 percent found those three to be easy. As 
expected, more strong readers found the text to be easy than did weak readers i 

For prdcedural quest idns^ about 5% df both samples found it hard to read 
the print, but 68% found it easy. There were differences, hdwever, between 
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the two samples on students' perceptions of going from the passages to the 
answer sheet. Sixty percent of the strong readers found it easy, while 
29% of weak readers found it easy; in both samples 15 to 20 percent found 
it hard. On these questions the microcomputer sample did not seem to 
differ from the print sample. 

There were no obvious differences by reader group for the microcomputer 
questions. Although few felt it was hard to read from the screen or 
keep their place on the screen, and many more said it was easy (55 to 6Q 
percent), still both groups said that the Screen hurt their eyes (23 to 31 
percent) . 
B4s€ussibri 

The results of this study are consistent with previous findings by 
the authors (Fish & Feldmann^ 1987) which indicate that reading from the 
microcomputer screen is hot more difficult than reading from print. In fact, 
in one directions and brie comprehension task^ the microcomputer subjects 
did better than the prirtt subjects. 

As with the gradUate-schbbl samples used- in the prior studies, 
subject characteristics, that is, interest and experience, prediction of 
difficulty and pre-arid pbst-ef f icacy ratings were not affected by the medium. 

As was evident iri the present study ^ each sample was fairly skewed; the 
high school sample was comprised primarily of weak readers, and the Junior-high 
school sample was primarily strong readers. Results showed tha- reading 
coiripeterice was not a factor in performance for either medium. Th±B suggests 
that curriculum materials could be presented on either medium interchangeably 
r-gardless of reading competence. 

Not surprisingly, student perceptions of media and text characteristics 
show that weak readers perceive the text as havirig iribre difficulties for them 
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than do strong readers. Also, weak readers felt more uncdmf drtable shifting 
between passages: and questions. 

The fact that both strong and weak students answered similarly bri ease 
of reading from the screen and keeping one's place on the screen is further- 
support for the presentation of curriculum materials on either medium. It 
is of concern to note, however, in both groups approximately one quarter 
of the students said reading from the screen hurt their eyes; 

In conclusion^ when two types of reading text were presented to 
students from 8th grade through graduate school, no differences in 
pefformance were found by medium. Similarly^ the reader characteristics 
had rib effect acrbss these samples. The microcomputer does not seem to 
hinder the perfbrmarice bf poor readers any more than print. Further research 
on human-factors cbrisideratibris is needed. 
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